A methylation of RNA, first observed in the 1970s, has been a longstanding mystery. Fustin et al. now show that it regulates RNA processing and determines the period and oscillatory stability of the mammalian circadian clockwork.
methylation, a process of previously obscure function, sets the pace of circadian RNA processing and thereby determines clock speed and stability ( Figure 1) .
In contrast to its better known cousins, DNA and protein methylation (Sahar and Sassone-Corsi, 2013) , the contribution of RNA-methylation to circadian or indeed any other physiological function, is uncharted territory. The recent description of transcriptome-wide m 6 A RNA methylomes (Dominissini et al., 2012) , and the association of mutations in m 6 A RNA demethylase with particular metabolic diseases (Jia et al., 2011) has heightened the mystery as to the normal physiological functions of this extensive regulatory process.
The relative abundances of the methyl donor cosubstrate S-adenosylmethionine (SAM) and S-adenosylhomocysteine (SAH), its inhibitory by-product, determine the methylation potential of a cell. The starting point for Fustin et al., therefore, was to test the circadian effect of tilting the SAM/SAH ratio using 3-deazaadenosine (DAA), an inhibitor of methylation. In cultured cell lines and in mice, inhibition of methylation lengthens the circadian period by 3 hr and 1 hr, respectively, monitored as bioluminescent circadian gene expression and rest-activity cycles. High-throughput sequencing shows that both circadian genes and RNA-processing genes are dysregulated in cells treated with DAA, the latter likely an autoregulatory response to disrupted RNA processing. Lifting the lid on these events will provide a finely resolved understanding of circadian progression, but perhaps the more significant outcome of this study is to demonstrate a cellular function of m 6 A methylation: namely to regulate the nuclear processing of mRNA. This means that RNA can be modified to carry more information beyond its familiar base sequence. Or to put it another way, the base sequence is not the sole intrinsic determinant of mRNA function. Depending on location (within long exons, around stop codons, within 3 0 UTRs), m 6 A methylation has been implicated in RNA splicing and translational control, and some m 6 A-binding factors that may contribute to these processes have been identified (Dominissini et al., 2012 A methylation normally accelerates processing and nuclear export of RNA. Because the clock is so intimately involved in metabolic gene regulation (Green et al., 2008) , the recent discovery that the fat mass and obesity-associated protein (FTO) Schematic view of the core feedback loop that constitutes the circadian molecular time-keeper. The sinusoidal symbol indicates control points for oscillation and period setting, including rates of clock gene transcription, mRNA poly-A tail length, protein complex formation, nuclear transfer, negative transcriptional feedback, and clock protein degradation. Pharmacological or genetic interference with all of these processes can speed or slow the clock, or suspend oscillations altogether. Fustin et al. now show that m 6 A methylation puts mRNA production onto a fast-track for facilitating nuclear processing and so provides an early point of control in setting the dynamics of the feedback loop.
